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On November l9—20, l987 the Water Quality Board sponsored the second Forum
for Remedial Action Plan (RAP) Coordinators.
Approximately two hundred people
attended the forum (see attached participant list).
The purpose of the forum
was to:
1) provide an opportunity for the RAP coordinators to learn from each
other's experiences; 2) provide a mechanism for IJC committees to disseminate
information from RAP—related actvities completed in the last year; and 3)
provide additional guidance and clarification from the Water Quality Board to
the RAP coordinators. v
Mr. E. Tony Nagner, Canadian member of the Water Quality Board, served as
moderator of the forum. Canadian IJC Chairman Pierre—André Bissonnette, U.S.
Commissioner L. Keith Bulen and Water Quality Board Co—Chairperson Elizabeth
Dowdeswell opened the forum by welcoming all participants and noted that the
IJC was very pleased with the commitment to the RAP program. Additional
highlights from the opening remarks include:
o The IJC is looking forward to seeing the timetables of when specific
remedial actions will be taken in each of the 42 RAPs.
o It will be the RAP timetables of when activities and remedial actions
will be taken that will be used to measure progress.
0 The IJC recognizes that it will only be through teamwork that we will
be able to reach our common goals.
0 It took decades to manifest the degree and extent of toxic substances
contamination in Areas of Concern and resolution will not occur in a
short period of time.
o The RAP process is being viewed as iterative, where RAPs are updated
Iand improved based on a better understanding of the problems and
their causes and the development of new technologies to remediate
problems.
0 The IJC acknowledges the important contributions of all people
working in many different capacities on development and
implementation of RAPs.
Presented below are brief summaries of the sessions presented in the order
of the forum program.
CONTAMINATED SEDIMENT:" PROTOCOLS FOR ASSESSMENT AND SUCCESSFUL REMEDIAL ACTIONS
Chairman Deo Persaud of the Sediment Subcommittee opened the session with
an explanation of the terms of reference of the Sediment Subcommittee. Two
work groups were formed under the Sediment Subcommittee to adddress assessment
(recommended protocols) and remedial actions. Draft reports from each work
group were available at the forum.
Mr.
Tony Kizlauskas of U.S.
EPA summarized the assessment portion of the
document which identifies a set of the best, currently available tools for
assessing the significance of impacts from sediment—bound contaminants.
However, decisions will have to be made based on the circumstances unique to
each Area of Concern.
The recommended strategy for the assessment of contaminated sediment
problems has two data collection stages.
The first stage, called Confirmation
of Problem, is used if the data are not recent or are limited. Data
collection at this stage would include:
A. Representative sampling of the surficial sediments to analyze the
surficial layer (about the top 5 cm of the sediments) at five to ten
locations for nutrients, metals, chlorinated organics and oxygen
consuming contaminants.
B. Determination of contaminant body burdens of the indigenous biota by
sampling benthic invertebrates, or carp, or both.
C. A preliminary, qualitative estimate of community structure impairment
at the same sites that were sampled for sediment chemistry and
bioaccumulation.
If these tests confirm sediment contamination, then the second stage, a
Detailed Assessment, would be done. The detailed assessment stage has three
basic components:
l. Collection of data on the physical and chemical characteristics of
the sediments in order to define the horizontal and vertical
distribution of the sediments and associated contaminants, as well as
to identify those areas where more detailed sampling will be
conducted in subsequent phases of the assessment. This information
will be used to establish sampling locations for surficial chemistry,
tissue concentration and community structure of the indigenous fauna.
2. Laboratory bioassay tests for acute and chronic toxicity, sublethal
effects, and bioavailability. Chronic assays which assess
reproductive or life cycle effects are preferred, since they are
likely to be more sensitive than acute tests. The recommended test
organisms for chronic tests are Daphnia magna and either Chironomus
tentans, Hyallela azteca or Hexaqenia limbata. For acute, sublethal
tests, the Microtox” test is recommended. To determine the
bioavailability of the sediment contaminants, the organisms from the
chronic benthic test should be analyzed after exposure. In addition,
in order to have a direct test of bioavailability of the contaminants
to fish, the fathead minnow test is recommended.
3. Taxonomically detailed, quantitative examinations of the community
structure of the resident biota.
Mr. Ian Orchard of Environment Canada presented the information from the
Remedial Options Work Group portion of the report. The report is not a
cookbook or a 'how to'-book. It is an inventory and summary of remedial
options that are currently available and practicable from the jurisdictions
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 located in the Great Lakes basin. Some options have been used more than
others owing to the approaches taken by jurisdictions in dealing with sediment
in general and contaminated sediment in particular.
Information on the various options is provided under a series of
categories such as: Descriptions of the Option, Feasibility,
Environmental/Regulatory Criteria and Long—Term vs. Short—Term Management.
The manager should use their best judgment in adopting an option to address
contaminated sediment problems in a particular area.
The report also contains a suggested guide or decision framework for the
reader to follow in the identification of suitable options. The guide
suggests that one should not consider remedial optidns before one has taken
steps to assess the nature and extent of sediment contamination.‘ One must
evaluate available baseline data and, if necessary, collect supplementary data
in order to identify causes of contamination before consideration is given to
remedial options. If in the short term it is deemed necessary to deal with a
symptomatic contaminant problem, the option used should not pretlude the use
of other future options. v ' ‘
It was pointed out that this report is by no means complete. It is a
compilation of currently available techniques. Some of the options listed
show great promise for the Great Lakes basin but require various degreesof
testing and validation. At this stage the Remedial Options Work Group is




















workshops and test uses aimed at increasing the viability of some of the more
promising remedial options. ‘ ‘
The Sediment Subcommittee concluded their session with a presentation from
Dr. Alena Mudroch of the National Water Research Institute of Environment
Canada. Dr. Mudroch pointed out that the number of currently available
techniques for treatment of contaminated sediments is limited. In the past,
dredging of contaminated sediments was carried out mainly to maintain the
waterways. However, dredging of contaminated sediments is now considered one
of the remedial options available for the rehabilitation of an aquatic


























involves the costly transport of dredged sediments. In some cases, diSposal




























































































































































































































































































































































oxidation and pH changes which would bring about solubilization of
sediment—associated metals.
COMBINED SEWER OVERFLON REMEDIATION
Mr. John McDonald of the IJC's Great Lakes Regional
Office moderated the
Combined Sewer Overflow (CSO) Remediation Session.




Hazardous Waste Engineering Research,
opened the session with a presentation on the fundamental
elements of £505.
He presented data which demonstrated that the quantity and quality of C80
discharges




such as suspended solids, BODs,
phosphorus and priority pollutants.



























































Great Lakes states of Region V.
Funds at this
time remain uncommitted.
The Region V strategy has
































EPA is also permitting stormwater
discharges to promote further
remedial action for this source.
In the course of the discussion,
actions taken on the Grand Calumet River
and Saginaw Bay (two Areas of Concern)
and the Chicago Lakefront were
reviewed.


























the major CSO remediation projects in the basin, was reviewed.
Milwaukee has
instituted a similar project at an estimated cost of $2.6 billion.
The high
costs associated with such alternatives suggest that it may be difficult to
duplicate such projects in the basin in the future.
Mr.
Nan Nong of the Ontario Ministry of the Environment reviewed
the
Ontario approach to C80 control.
He noted there were five Ontario communities
in the Great Lakes basin with populations over 250,000 and combined sewer
overflows; three of these were Areas of Concern. The various mechanisms for
funding CSO remedial actions were reviewed, including Pollution Control
Planning, Direct Remedial Works, and Storm Sewer grants. The ultimate
elimination of C50 overflows remains the target, but currently the focus is on
90% reduction or one discharge per year. He noted that effective control
often requires cooperation among two and three levels of government.
Dr. Neil Murphy, Senior Vice President of O'Brien and Gere Engineers of
Syracuse, New York; reviewed his firm's experience with CSO remedial programs
in Rochester, New York.- Effective CSOcontrol was essential to achieving
acceptable water quality in their Lake Ontario embayment. Remediation began
with the optimization of the collection system through the application of
computer modeling. New construction needs were then determined. Swirl
concentrators were also deployed to reduce the solids loading from CSO
discharges.‘
MASS BALANCES AND MODELING
Mr. David Dolan of IJC's Great Lakes Regional Office moderated this
session. The overall theme was that mass balances and water quality models
are tools that are needed to make quantitative decisions about remedial
options in Areas of Concern. Dr. Jeff Foran from the National Wildlife
Federation began the session with.a discussion of data sources for performing
a mass balance using the,Cuyahoga River Area of Concern as an example., He
pointed_out problems with the various sources of information and possible
future improvements. Mr. Keith Sherman from Ontario Ministry of the
Environment followed with a discussion of an empirical model of phosphorus and
chlorophyll in Severn Sound. He stressed how a properly calibrated model
could be used to make decisions on necessary load reduction. Dr. Peter
Nettleton, also from Ontario Ministry of the Environment, next presented his
work on HCB modeling in the St. Clair River. He demonstrated how the model
could be used to determine the reduction in HCB load necessary to meet certain
criteria in water, sediment and biota. Finally, Dr. Tom Heidtke of Wayne
State University presented the Green Bay eutrophication model with emphasis on
nonpoint sources of phosphorus. He showed how a good understanding of
relative contribution of sources, coupled with a carefully forumated model,
can lead to remedial actions to control chlorophyll and dissolved oxygen
levels. .
TOUR OF MAUMEE RIVER AREA OF CONCERN
The first day of the forum ended with a tour ofenvironmental facilities
in the immediate area of the Port of Toledo. Participants were given an
opportunity to see a sediment-sludge recycling project (i.e. the 'Bug Bowl'),
  
  
Port Authority facilities, and a hazardous waste management facility (i.e.
Envirosafe SerVices of Ohio, Inc.). Many thanks to the organizing committee
from Toledo for organizing such an informative tour.
INVOLVEMENT OF FISHERY INTERESTS IN HABITAT MANAGEMENT
Mr. Carlos Fetterolf of the Great Lakes Fishery Commission (GLFC)
moderated this session. Presentations were given by Mr. Bill Pearce of New
York State Department of Environmental Conservation and Dr. Harvey Shear of
Canada Department of Fisheries and Oceans, Central and Arctic Region. These
Speakers highlighted that fishery interests have a once—in-your—career
opportunity to work closely with environmental quality interests to create
conditions which will produce high quality fisheries for clients. Areas of
Concern are nearshore areas vital to fishery interests because:
0 They encompass critical habitat for many species of Great Lakes fish
for migration, spawning and development of young.
0 They are most vulnerable to point sources, tributary loadings and
runoff.
0 Their condition influences ecosystem health and productivity.
0 The vast majority of Great Lakes fishing occurs in such areas as
connecting channels, embayments and lower reaches of tributaries.
0 There is great potential for further development of fisheries in
these nearshore areas.-
Habitat, target species and fishery management plans should explicitly
become part of RAPs. A GLFC statement on "Fishery Information, Goals and
Objectives for RAPs" was made available to all forum participants. It was
also noted that GLFC was working on a habitat policy statement which would be
available in 1988.
RAP RESEARCH NEEDS
Dr. David Rathke of IJC's Great Lakes Regional Office moderated the
session. He noted that a steering committee was formed by the Council of
Great Lakes Research Managers (Science Advisory Board) to aid in identifying
research needs for Areas of Concern in the Great Lakes basin. The steering
committee is comprised of managers and scientists from the various research
organizations found within the Great Lakes. The initial step taken by the
steering committee was to circulate a questionnaire to the individual
jurisdictional RAP coordinators, asking them to identify reSearch needs that
would aid in develOping their RAP. Next, members of the scientific community
active in Areas of Concern research were asked to provide research
recommendations. Based upon this combined input, the steering committee
developed a draft document which was presented at the forum. Copies of the
draft RAP Research Needs document can be obtained from Dr. Rathke.
 The presentation highlighted three areas in which research efforts were
needed: problem assessment, source control and in situ remediation. Each of
these areas were further subdivided to provide better resolution for each
major topic. For example, problem assessment was subdivided into ecosystem
related assessment, interactions between media and understanding
transport/fate pathways. Specific research recommendations were provided for
each topic within the categories.


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PUBLIC PARTICIPATION SESSION — NOVEMBER 20, 1987
SUCQESSES
Better structural alternatives identified
More efficient options — save $
Educational programs
Establish government credibility — trust
Increase industry awareness of public values
Increase community consciousness
More informed constituency
Interest group involvement to assure implementation
Reinforce constructive change with agencies
Accelerate implementation
Different views recognize common ground




Informed constituency — better communication
Strong media support leading to education
Help identify research needs
Development of grass root support
Developing a better plan
Accelerate implementation
Plan seen as a panacea for everything
Frustration with previous planning efforts
Citizens of industry left out
Lack of representation of native people
No formal mechanism to ensure citizen views are in the writing of RAPs
Representation from THE SOURCE and receiving areas
Too many peOple =
Fear of conflict
no decisions
 Platform for a different agenda
Parachuting in external stakeholders
Compatability between public participation in international RAP areas
Philosophical differences
Lack of consistent policy
’Costs and resources needs for public participation
Perception that environmental groups represent the public
Lack of an appeal process
Advisory committees destructive in community
Industry not always willing to participate
Understanding what draft means
Trying to mold constituencies
Failure to include big basinwide issues
Fear that certain parties may use public participation to delay action
After-the-fact public participation
Commitment to planning but not to implementation
Lack of financial support
Challenging technical competency
Oversimplification of complex issues
Proving water quality is the central focus, not public participation
Under-informed citizen activists
Bureaucratic red tape - too many agency approvals
Upstream sources not adequately involved
Lack of enthusiasm from public and agencies
Absence of persistent commitment
Inability to meet expectations
Changes in political administrators
Fear of loss of agency control
Lack of long—term budgeting mechanisms
Lack of local official representation
Fear of delay
No mechanisms to implement ecosystem approach
Media exploitation i
Lack of focus on long—term anticipatory vs. short-term solutions


















Areas of conflict unresolved in a public
forum could be delayed later through legal actions. so as much
consensus as possible should be built during the planning process.
0
A recognition that public participation needs to begin early in a
project or program and not after misinformation or controversy has
developed. Technicians may mistakenly think that discussions can
only take place with the public after considerable analysis and even
conclusions have been reached, and that these conclusions must be
solidly defended. Unfortunately, this approach often leads the
public to conclude that an agency has already made up its mind and
has limited solutions by the way it has defined the problem.
0 Managers and scientists improve their communication skills to better
foster public support and understanding of complex issues.
0 The need to commit adequate resources to ensure that a program will
not falter once it has gained momentum. Although financial support
was emphasized as critical, most successful programs also feature
staff and coordinators who are willing to go the 'extra mile' for
both the technical team and the public.
0 The role of neutral parties to facilitate or moderate meetings when
dealing with a controversy or a hostile public.
0 The importance of using public involvement to build a constituency
for a final decision and program direction. This involvement helps
the public to ‘own the problem' and to commit to a 'solution‘ that is
perceived as acceptable and equitable.
A more detailed report using material produced from this session. as well
as other program review material, is presently being compiled by the Societal
Committee in a report to the Science Advisory Board. '
HOW CLEAN IS CLEAN?
As RAPs are implemented by the jurisdictions and Parties, improvements in
quality of water, sediment and biota are expected in the 42 Areas of Concern.
The question has arisen about what degree of improvements will be necessary
before an Area of Concern can be delisted. In other words, "How Clean is
Clean Enough?”.
In recognition of this issue, the Water Quality Board asked its
Surveillance Work Group to assist in devel0pment of criteria and a protocol
for data interpretation to remove Areas of Concern from the list. As a first
step, four discussion papers were prepared on contract. A summary of these
papers was presented by Dr. Paul Rodgers (Limno-Tech Inc ), Mr. Tom Green
(LURA Group), Dr. Rolf Deininger (University of Michigan), and Dr. Edwin
Herricks (University of Illinois) with collaborators, Ms. Sally Leppard (LURA
Group), Mr. Bruce Bartley (National Sanitation Foundation), and Dr. David
Schaeffer (University of Illinois) participating in the discussion. The













































































protocols for listing an Area of Concern.
Two of the papers (Rodgers and Green,
respectively) were based on
responses to questionnaires on the views of the Great Lakes regulated
community (municipal and industrial facilities) and stakeholders in the
Hamilton Harbour and Green Bay Areas of Concern.
No clear consensus was
obtained on how to best approach the "How Clean is Clean?” issue. Municipal
and industrial dischargers stressed the use of existing water quality
standards and risk assessment, case study evaluations, prioritization of sites
for cleanup and estimation of costs for cleanup. The stakeholders' responses
contained widely different viewpoints on the definition of 'clean'. A healthy
ecosystem, improvements in fish and wildlife, and elevation of community
pride, attributes not specifically equated with human uses, were emphasized.
Another paper (Deininger) promoted the development of indices of water
(river and lake), sediment and biotic quality. It was recognized that such
indices are currently available for water but need to be developed for
sediment and biota. The indices are important for tracking environmental
trends and in communicating this information to the Great Lakes community.
The final paper (Herricks) cautioned that continued reliance on chemical
analyses and compliance data will not be sufficient. Greater emphasis on
ecological toxicology, biomonitoring tests and ecological analyses was
recommended. An ecosystem strategy for delisting was promoted based on
attainment of ecological goals with use goals as secondary criteria. The
shift in reliance from chemical analyses and bioassays to ecological analyses
represents a great challenge to resource management agencies but one of
central importance to remediation and delisting of the Areas of Concern.
An International Joint Commission-sponsored workshop was recommended using
the four discussion papers as focal points for further resolution of the "How
Clean is Clean?“ issue.
_ 1] _
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Mr. John R. Adams
U.S. Army Engineer District, Buffalo
1776 Niagara Street -
Buffalo, NY 14207—3199
Dr. Roderick J. Allan
Environmental Contaminants Division
Canada Centre for Inland Haters, NHRI.
P.O. Box 5050 ~
Burlington, Ontario LTR 4A6
Ms. Janette Anderson
water Resources Branch
Ontario Ministry of the Environment
335 St. Clair Avenue West





Ms. Audrey Armour f ' '
Faculty of Environmental Studies
York University ‘
4700 Keele Street
North York, ON M3J 1P3
Mr. Ted Bailey
Engineering Advisor ' ~ »
International Jbint Commissio
100 Metcalfe St., 18th Fl.
Ottawa, ON, KlP 5M1
Jan Barica
Environment Canada
Canada Centre for Inland'waters;
P.0. Box 5050,
Burlington, Ontario‘ LTR 4A6
Ms. Judith A. Barnes
Ontario Ministry of the Environment
l St. Clair Avenue West
Toronto, ON M4V lPS
'Mr. Richard Bartz
Ohio Dept. of Natural Resources
1939 Fountain Square Court
Columbus, OH 43224
Mr. C. Bruce Bartley
National Sanitation Foundation
3475 Plymouth Road













l00 Metcaife Street, 18th Fl.
Ottawa, Ontario KlP 5M1
Ms. Alicia Bixby
Center for Great Lakes
435 N. Michigan Avenue
Suite T408
Chicago, IL 60610
Mr. Mark O. Bobal
U.S. Coast Guard
234 Summit Street, Room 501
Toledo, OH 43604—1590
Prof. Barry Boyer




100 Ouellette Ave., 8th Fl.
Windsor, Ontario N9A 6T3
Dr. M.P. Bratzel, Jr.
International Joint Commission
100 Ouellette Ave., 8th Fl.
Windsor, Ontario N9A 6T3
Mr. Patrick J. Brunett




Mr. L. Keith Bulen
Commissioner
International Joint Commission








U.S. Senate Great Lakes Task Force
14416 Pebble Hill
Gaithesbury, MD 10878
Mr. Bruce W. Butler
New York State Dept. of
Environmental Conservation
6214 E. Avon-Lima Road
Avon, NY 14414
Dr. L.K. Caldwell
4898 Heritage Woods Road
Bloomington, IN 47401
Ms. Lin Kaatz Chary
Grand Calumet River Task Force
4012 Elm Street







National Water Research Institute
Canada Centre for Inland Waters
P.O. Box 5050
Burlington, ON L7R 4A6
Ms. Sally Cole—Misch
International Joint Commission
100 Ouellette Ave., 8th Fl.
Windsor, Ontario N9A 6T3
Mr. Robert L. Collin










Mr. James R. Colquhoun




Ohio Dept. of Natural Resources
Fountain Square Bldg. G~2
Columbus, OH 43224
Mr. David Cowgill
Department of the Army
Corps of Engineers
North Central Division




100 Ouellette Ave., 8th Fl.
Windsor, Ontario N9A 6T3
Dr. Tudor Davies
Office of Marine and
Estuarine Protection




8 S. Michigan Ave., Ste. 2010
Chicago, IL 60603
Dr. Rolf A. Deininger
School of Public Health
University of Michigan
Ann Arbor, MI 48109
Mr. Ron Denning
Suite 111
265 N. Front St.
Sarnia, Ontario N11 7X1
Mr. Charles E. Dickman
Land Use Research Associates
208 Bloor St. W., Ste. 603
Toronto, Ontario _M5S 1T8
Mr. David Dolan
International Joint Commission
100 Ouellette Ave., 8th Fl.





25 St. Clair Avenue East










Ontario Ministry of the Environment
265 Front St. N., Suite 109
Sarnia, Ontario NTT 7X1
Mr. Steven P. Eidt
NY Dept. of Environmental ConServation
Liverpool, NY‘
Mr. Danny Epstein
Canadian Great Lakes Environmental Program
Environment Canada
25 St. Clair Ave. E., 6th Fl.






Mr. Robert J. Fares
Science Application International Corporation
8400 Westpark Dr.
McLean, VA 22102
Mr. Carlos Fetterolf, Jr.
Executive Secretary
Great Lakes Fishery Commission
1451 Green Road




Bldg. 10, Woodbridge Ave.
Edison, NJ 08837
Mr. Fred Fleischer
Manager, Great Lakes Section
Water Resources Branch
Ontario Ministry of the Environment
135 St. Clair Ave. W.
Toronto, ON M4V 1P5
Dr. Jeffery A. Foran
National Wildlife Federation
802 Monroe
Ann Arbor, MI 48103
Dr. G.R. Francis
Faculty of Environmental Studies
University of Waterloo
200 University Avenue West
Waterloo, Ontario N2L 361
Mr. A1 Franks
















































































230 S. Dearborn St.
Chicago, IL 60604
Mr. Fred M. Galosi
U.S. Coast Guard
































Windsor, Ontario N9A 613






































































































































































135 St. Clair Ave. W.

















































































































































Dr. Edwin F. Herricks




Chemical & Engineering News
American Chemical Society
l155 16th St. N.W.
Washington, D.c. 20036
Mr. Homer R. Hilner
State Conservationist s
Soil-Conservation'Service
U.S. Department of Agriculture
1405 South Harrison Rd., Rm. 101
East Lansing, MI 48823
Mr. Robert Hilton




Mr. Tony Hodge '
Institute for Research on Publ c Policy
300 Steel Street v
London, ON NGA 2L4
Mr. Marvin Hora
Division of Water Quality
Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, MN 55113
Mr. Doug Huber .
Ontario Ministry of the Environment
975 Adelaide St. 5.
London, ON N6E 1V3








25 Glen Road ,
Kitchener, Ontario N3M 3E7
























































































Willowdale, ON M1N 6A6
Mr. A.G. Kizlauskas
U.S. EPA, GLNPO SGL—PUB—lo
230 South Dearbdrn St.
Chicago, IL ‘60604
Ms. Diana Klemans




Mr. Timothy J. Kubiak
U.S. Fish and Wildlife Service
1405 S. Harrison Rd., Rm. 302
East Lansing, MI 48823
Mr. Timothy J. Kubiak
U.S. Fish and Wildlife Service
1405 S. Harrison Rd., Rm. 301
East Lansing, MI 48823
Mr. William J. Kurey
U.S. Fish & Wildlife Service
6950—H Americana Parkway
Reynoldsburg, OH











Burlington, ON L7R 4A6
 
 Ms. Sally Leppard
Land Use Research Associates
208 Bloor St. W., Ste. 603
























Cornwall, Ontario K66 5T3
Mr. John Loftus
Deputy Seaport Director


























Camp Hill, PA 17011
Ms. Laura Maack
Wisconsin Dept. of Natural Resources
2300 N. 3rd St.
P.0. Box 12436
Milwaukee, WI 3212
Dr. Michael J. Mac
National Fisheries Center
U.S. Fish and Wildlife Service
1451 Green Road
Ann Arbor, MI 48105
Mr. Jack Manno
Great Lakes Reseach Consortium








100 Duellette Ave., 8th Fl.




Courtright, Ontario NON 1M0























Mr. Berton E. Mead






230 S. Dearborn St.
Chicago, IL 60604
Mr. T.J. Miller
U.S. Fish and Wildlife Service
Federal Bldg., Fort Snelling
Twin Cities, MN 55111
Dr. Alena Mudroch
Canada Centre for Inland Waters
P.0. Box 5050
Burlington, ON L7R 4A6
Dr. Mohi Munawar
Research Scientist
Department of Fisheries & Oceans
Canada Centre for Inland Waters
P.0. Box 5050
Burlington, Ontario LlR 4A6
Dr. Neil Murphy
O'Brien and Gere Consultants




Ontario Ministry of the Environment
1 St. Clair Ave. W.




Ontario Ministry of the Environment
135 St. Clair Ave. E., 12th Fl.
Toronto, Ontario M4V 1P5
Mr. Charles 0. Nevin




Ms. Lois Ann New
New York State Department
of Environmental Conservation
50 Wolf Road, Room 507
Albany, NY 12308
Mr. Paul R. Odom
Ministry of the Environment
Ellen Fairclough Bldg.
P.0. Box 2112
119 King St. N., 12th Fl.
Hamilton, ON L8N 329
Mr. Ian Orchard
Environmental Protection Service
Environment Canada, Ontario Region
25 St. Clair Ave. E.
Toronto, Ontario M4T 1M2
Mr. Hm. Pearce « -
Great Lakes Fishery Commission
P.O. Box 292
Cape Vincent, NY 13618
Ms. Margaret Peet
Monroe County Planning Dept.















































100 Ouellette Ave., 8th Fl.




536 South Clark Street
Chicago, IL 60605
Dr. Henry A. Regier
Dept. of Zoology'
University of Toronto
Toronto, Ontario M55 1A1
Mr. Lovell Richie
International Joint Commission
100 Ouellette Ave., 8th Fl.
Windsor, Ontario vN9A 6T3
Ms Theresa Rockwell




Dr. 6. Keith Rodgers
National Water Research Institute
Canada Centre for Inland Haters
P.O. Box 5050






Mr. Paul H. Rodgers
Limno—Tech Inc.
2395 Huron Parkway
Ann Arbor, MI 48104
 
 Mr. Robert Roth
Raisin Region Conservation Authority
R.R. l ‘
Apple Hill, ON KOC lBO
Mr. Samuel Sage
107 W. Newell Street
Syracuse, NY 13205
Mr. Steve Salbach
Ontario Ministry of the Environment
7 Overlea Blvd. - 4th Fl.
Toronto, Ontario M4H lAB






Mr. Vacys J. Saulys
Chief, Remedial Programs Staff
U.S. EPA, GLNPO SOL—PUB-lO
230 South Dearborn St.
Chicago, IL 60604
Mr. E. Wayne Say
3012 Dana Bldg.
University of Michigan
Ann Arbor, MI 48109-1115
Dr. David J. Schaeffer
Dept. of Civil Engineering
University of Illinois
Urbana, IL 6180l
Mr. Stephen H. Sedam
Ohio Environmental Council




Fisheries & Habitat Management
Dept. of Fisheries and Oceans
Central and Artic Region
P.O. Box 5050
Burlington, ON L7R 4A6
Mr. Keith Sherman
Ontario Ministry of the Environment
Great Lakes Section
135 St. Clair Ave. W.






Ontario Ministry of the Environment
Great Lakes Section
135 St. Clair Ave. W.
Toronto, ON M4V lPS
Mr. Larry W. Sisk
U.S. Fish & Wildlife Service
Habitat Resources (AH/PSH)
Federal Building, Ft Snelling
Twin Cities, MN 551ii
Mr. Steve Skavroneck
Wisconsin Dept. of Natural Resources









Chair, Environmental Resources and UtilitieslSB Crawford St.
Room 23—N, State Capitol
Madison, WI 53708





Toronto, Ontario M63 2V4
Mr. Fred Snyder
Sea Grant Program
Camp Perry - Bldg. 3, RI. 12
Port Clinton, OH 43460
 Mr. William M. Spaulding, Jr.
U.S. Fish & Wildlife Service
Federal Bldg., Ft. Snelling
Twin Cities, MN 55111
Ms. Sally Spiers
Director of Public Affairs
International Joint Commission
2001 S Street, N.W., Second Floor
Washington, D.C. 10440
Mr. Jon Stanley
U.S. Fish and Wildlife Service
1451 Green Road
Ann Arbor, MI 48105
Ms. Cecilia Straney
Development Associate
The Center for the Great Lakes
435 N. Michigan Ave., Ste. 1408
Chicago, IL 60610
Mr. Ken Stromberg
U.S. Fish & Wildlife Service
University of Wisconsin—Green Bay
480 Wood Hall
Green Bay, WI 54301
ﬁr. Lester Stumpe





Inland Waters Directorate, Ont. Region
Canada Centre for Inland Waters
P.0. Box 5050
Burlington, Ontario L7R 4A6
Mr. Charlie Tebbutt
Atlantic States Legal Foundation





230 S. Dearborn St.
Chicago, IL 60604
Dr. Andrew Turner
Division of Water Quality Monitoring
and Assessment
Ohio Environmental Protection Agency









Fisheries & Marine Service








Burlington, Ontario LTR 4A6
Mr. Jake Vander Wal
Ontario Ministry of the Environment
P.O. Box 5000
3rd Floor, 435 James St. S.
Thunder Bay, ON PTC'SG6
Mr. Wayne Wager
Ontario Ministry o£.the Environment
265 Front St. N., Ste. 109






Burlington, ON L7R 4A6
Mr. Wayne R. Warren
Fountain Square, Bldg. G-2
Columbus, Ohio 43224
Ms. Madelyn F. Webb
The Center for the Great Lakes
39 Spadina Rd.
Toronto, Ontario M5R 259
Mr. Phil Weller
University of Waterloo
358 Erb Street West, No. 14
Waterloo, ON N2L 1W6



































































































































Toronto, ON M4V lP5
Mr. Robert Nysenski
Ohio EPA
2110 East Aurora Rd.
Twinsburg, Ohio 44087
Mr. Kevin Young
Ac
re
s
In
te
rn
at
io
na
l
Co
rp
or
at
io
n
1000 Liberty Bldg.
424 Main Street
Buffalo, NY 14202—3592
Dr. Michael Zarull
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
10
0
Ou
el
le
tt
e
Av
e.
,
8t
h
Fl
.
wi
nd
so
r,
On
ta
ri
o
N9
A
6T
3
 
 
